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DETAILED ACTION 



1. Currently, claims 62, 66, 75, 76, 79, and 81-83 are pending and under consideration. 

2. The Art Unit location of your application, and the examiner to whom the case has been 
docketed in the USPTO has changed. To aid in correlating any papers for this application, all 
further correspondence regarding this application should be directed to Examiner Zachariah 
Lucas in Art Unit 1 648. 

3. In the prior action, mailed on January 24, 2006, claims 62, 66, 75, 76, 79, and 81-83 were 
pending and rejected. In the amendment of July 27, 2006, the Applicant amended claims 62, 
66,75,76, 79, and 81. 

4. Because this action raises new grounds of rejection not necessitated by amendment, the 
action is made Non-Final. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. (Prior Rejection-Withdrawn) In the prior action, claims 62, 66, 75, 76, 79, and 81-83 
were rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite. In view of the 
amendments to the claims, the rejections are withdrawn. 

7. (New Rejection) Claims 62, 66, and 81-83 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
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matter which applicant regards as the invention. These claims are drawn to modified G-CSF 
molecules comprising a substitution in "an external loop." The claims are rejected because it is 
not clear what residues form the referenced external loops. 

On page 25 of the application, the helices of the G-CSF protein are identified as follows: 
the A helix is amino acids 1 1-39, the B helix is amino acids 72-91, the C helix is amino acids 
100-123, and the D helix is amino acids 143-173. This page also refers to a pair of smaller 
helices between residues 45 and 53. Page 68 further identifies the AB helix as being residues 58- 
72 of the protein. 

However, it is noted that the application provides conflicting information as to the 
residues that form the loops between these sequences. For example, on page 25 of the 
application, residues 100-123 and 143-173 are respectively identified as forming the C and D 
helices of the protein. However, on page 68 of the application, the CD loop is described as 
comprising residues 1 19-145. Additionally, page 68 also indicates that residues 100-1 18 are 
found "between the B and C helices," which conflicts to the prior identification of residues 100- 
1 18 as falling wholly within the C helix. In addition, while the disclosure of page 68 indicates 
that the AB helix is formed by residues 58-72, the disclosure of Figure 4 indicates that residue 47 
falls within the AB helix. 

These conflicting teachings raise uncertainty as to what residues the Applicant considers 
to fall within which regions of the protein. For example, is unclear how residues 1 19-123 and 
143-145 can be both part of the indicated helices and of the indicated loops, or as to what 
residues form the AB helix. Moreover, as there is no identification of the residues that form the 
other loops of the protein, and in view of the conflicting information provided above, it appears 
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that the Applicant has a different means for identifying the residues forming the loops than 
merely those that are not part of the helices identified on page 25. As the application does not 
clearly identify the residues that the Applicant considered to form the various regions, especially 
the external loops, and for the reasons indicated above, the indicated claims are rejected as 
indefinite. 

Claim Rejections -35 USC §102 and 103 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. (Prior Rejection- Maintained/Restated in part) Claims 62, 66, 75, 76, and 79 were 
rejected under 35 U.S.C. 102(b) as being anticipated by Shaw et al., U.S. 4,904,584. These 
claims are directed to modified forms of the C-CSF protein. 
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Each of these claims requires that the modified G-CSF comprises a substitution of 
another amino acid for the lysines found in positions 17 and 41 (or 16 and 40 where the N- 
terminal methionine is not included in the sequence) of the G-CSF sequence of SEQ ID NO: 2. 

Claim 62 additionally requires that the modified G-CSF comprises an alteration such that 
at least one lysine residue is inserted into an external loop of the protein as described in Figure 4 
of the application, and wherein the inserted lysine is modified with a PEG molecule. 

Claim 66 further requires that the modified G-CSF, as described in claim 62, further 
includes a substitution of an amino acid not essential for structural integrity within the sequences 
of at least one of the A, C, or D helices (other than the substitution of the A helix lysine at 
position 17. 

Claim 75 reads on modified G-CSF proteins comprising the substitutions at positions 17 
and 41, and at least one additional substitution of an amino acid not essential for structural 
integrity within the sequences of C or D. Claims 76 and 79 read on embodiments wherein, 
respectively, the additional substitutions are in at least 2 of helices A, C, and D, or in each of 
helices A, C, and D. Each of these claims ha also been amended to require that at least one 
residues is modified with PEG. 

The Applicant asserts that the Shaw reference does not teach a G-CSF variant comprising 
a modification in the external loops of the protein, other than the modification of the lysine at 
position 41 . This argument is found persuasive. The rejection is therefore withdrawn from claims 
62 and 66. Moreover, it is noted that Shaw also does not teach embodiments wherein the G-CSF 
protein is modified in each of the A, C, and D helices. The rejection of claim 79 is therefore also 
withdrawn. 
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With respect to claims 75 and 76, and to previously non-rejected claims 81-83, the 
rejection is restated as a rejection of claims 75, 76, and 81-83 under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Shaw. This 
restatement is explained below. 

The Applicant traverses the prior anticipation rejection of claims 75 and 76 on the basis 
that the claims require that the G-CSF mutants have modifications other than in the A helix, and 
that Shaw does not teach such modifications. This argument is not found persuasive. 

Claims 75 and 76 read as indicated above. The claims permit the substitutions to be in the 
C or D helices, alone or in combination with a substitution in helix A. Shaw teaches 
embodiments comprising the substitutions at positions 17 and 41 (positions 16 and 41 in the 
Shaw reference), and comprising additional substitutions at (a) positions 24, 35, 147, and 148 
(corresponding to positions 23, 34, 146 and 147 in the Shaw reference), (b) positions 24, 35, and 
167 (166 in Shaw), (c) positions 24, 35, and 170 (169 in Shaw), and (d) positions 24, 35, 167, 
and 170. Each of these embodiments is disclosed the Table provided in columns 13-14 of the 
patent, which is more easily read on page 23 of the corresponding PCT publication, WO 
89/05824 (of record in the IDS of December 2001). The substitutions at each of positions 16, 24, 
35, and 41 are, as asserted by the Applicant, within helix A. However, the substitutions at 
positions 147, 148, 167, and 170 fall within the D helix. Moreover, none of these positions are 
identified as residues essential for structural integrity in the present application. See, page 66. 
The reference therefore teaches mutations meeting the first two structural requirements (subparts 
(a) and (b)) of the indicated claims. 
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Moreover, it is also noted that each of these variants includes the modification K41R. 
Nissen et al. (U.S. 6,555,660- of record in the June 2003 IDS) teaches that G-CSF variants 
having this substitution show reduced in vitro activity relative to the native G-CSF. See e.g., 
column 58. In view of these teachings, the variants disclosed by the Shaw reference would 
inherently also show such reduced activity, and therefore also meet the limitations of claims 81 
and 83. 

With respect to the claim limitations of subpart (b) of claims 75 and 76 (and the function 
of claim 82), requiring the modification of at least one lysine with a PEG (thus resulting in a 
protein with extended in vivo half-life), it is noted that the Shaw reference teaches that the 
indicated mutants have been modified in at least one of the positions with "a modification in 
accordance with this invention, e.g., PEGylation, at each reactive lysine residue." Column 14, 
lines 48-56. These teachings either indicate that the disclosed mutants have been modified such 
that, or render obvious the modification of, the indicated lysines with a PEG molecule (thereby 
necessitating the 102/103 rejection as restated above). The reference teaches that such 
PEGylation of the proteins results in the maintenance of a desirable circulatory level of the 
protein (i.e., an increase in the in vivo serum half-life). Col 1, lines 15-27. Similar such teachings 
are also found in the Nissen reference. Nissen, see e.g., abstract, and column 2. Because the 
Shaw reference either teaches, or renders obvious, the mutant G-CSF molecules having the 
sequence modifications of claims 75 and 76 wherein the mutants are PEGylated, the reference 
also inherently meets the functional limitation of claim 82. 



Application/Control Number: 1 0/032, 1 08 Page 8 

Art Unit: 1648 

For the reasons above, the anticipation rejection is either maintained over claims 75 and 
76, and extended to claims 81 and 83; or is restated as a rejection of these claims under 35 
U.S.C. 103(a) over the teachings of the Shaw reference. 

11. (New Rejection) Claims 62, 66, and 81-83 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shaw, and further in view of Bazan et al., Immunology Today 1 1 : 350-54. As 
was indicated above, claim 62 reads on a modified G-CSF comprising substitutions of the lysines 
at positions 17 and 41, and an alteration such that at least one lysine residue is inserted into an 
external loop of the G-CSF protein as described in Figure 4 of the application, and wherein the 
inserted lysine is modified with a PEG molecule. Claim 66 reads on such modified G-CSF 
proteins, further comprising at least one amino acid substitution at least one of the A, C, or D 
helices. 

Shaw has been described previously and above. As previously described, this reference 
teaches the modification of proteins, including G-CSF, such that certain lysines native to the 
sequence are substituted with another sequence, including the lysines of positions 17 and 41, and 
embodiments wherein the proteins further comprising modifications to at least one of the A or D 
helices. However, the reference does not specifically teach or suggest modified forms of G-CSF 
wherein the protein has been modified to include a lysine in an external loop such that a PEG 
molecule may be attached thereto. 

It is noted that the teachings of Shaw do indicate that those of ordinary skill in the art 
were aware of potential problems with the insertion of the lysines into active regions of the 
protein (e.g. regions required for protein structure or activity). This can be seen from the 
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teachings of column 4 of the reference, indicating that certain activities of the protein may be 
abolished by insertion of the lysine into a region required for that activity. See also, Bowie et al., 
Science 247: 1306-10 (of record in the action mailed July 6, 2005). Thus, those of ordinary skill 
in the art would not, from the teachings of Shaw alone, have adequate suggestion or motivation 
to insert the lysines into a loop region of the G-CSF protein. 

However, the teachings of Bazan indicate both that the generic structure of the G-CSF 
protein was known, and that the active regions of the protein are found in the helical domains. 
See e.g., page 352. In particular, Figure 2 of the reference shows general structures for G-CSF 
and related cytokines, including identification of helical and loop regions approximating those of 
the present application. Additionally, the text on page 352 indicates that G-CSF and homologous 
cytokines have their active regions (receptor binding regions) in the helical domains of the 
protein. 

From these combined teachings, those of ordinary skill in the art would have been 
motivated to add lysines into the G-CSF molecule for PEG attachment in regions not required for 
protein structure or activity. The additional teachings of Bazan indicate that the loop regions of 
the protein would be appropriate regions for lysine insertion and PEG attachment as they were 
not expected to participate in the protein's activity. Thus, those of ordinary skill in the art would 
have had both motivation and a reasonable expectation of success in targeting the loop regions of 
G-CSF for lysine/PEG modification. The additional limitations of claim 75, relating to the 
helices would have been met as the Shaw reference teaches the examples of modified G-CSF 
proteins including substitutions, and particularly lysine->arginine substitutions in the A helix. It 
would have been obvious to those of ordinary skill in the art to use such modified G-CSF 
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molecules, or any of the other disclosed embodiments, as base molecules for additional 
modification in the loop regions. The combined teachings of these references therefore render the 
claims obvious. 

12. (New Rejection) Claims 62, 66, 75, 76, 79, and 81-83 are rejected under 35 U.S.C. 
103(a) as being unpatentable over either Shaw, or Shaw in view of Bazan as applied, 
respectively, against claims 75, 76, and 81-83, or claims 62, 66, and 81-83 above, further in view 
of Bowie. The claims have been described above. As previously indicated, claim 79 varies from 
claim 75 and 76 in that the claim requires that there are addition modifications to the protein 
each of the A, C, and D helices. However, it is noted that the claim ascribes no function to such 
sequence modifications. Moreover, while the claim requires the PEGylation of a lysine in the 
protein sequence, there is no requirement as to where such a lysine may be found. The latter is 
also true with respect to claims 75 and 76. 

The teachings of Shaw and of Shaw in view of Bazan have been described above. The 
Shaw reference teaches modified G-CSF proteins comprising the required substitutions for the 
native lysines at positions 17 and 41. The reference also teaches additional examples of G-CSF 
proteins modified to include additional lysines with PEG attached, including embodiments 
comprising mutations in the A, or the A and D helices. The additional teachings of Bazan also 
indicate that those in the art would have been motivated to insert lysines for PEG attachment 
outside of the loop regions. 

However, as was indicated above, the application does not provide any purpose for the 
modification of the helix regions. As seen in the Bowie reference, those in the art would have 
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generally expected conservative mutations to be operable. Thus, it would have been obvious to 
those of ordinary skill in the art to use G-CSF mutants comprising conservative substitutions in 
the helix regions as functional equivalents for the native G-CSF. 



13. No claims are allowed. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachariah Lucas whose telephone number is 571-272-0905. The 
examiner can normally be reached on Monday-Friday, 8 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bruce Campell can be reached on 571-272-0974. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 




